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SXI STEPPER MOTOR/ENCODER
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QUALIFICATION TEST REPORT
MOTOR/ENCODER P/N 16187
DRD N° 763QE-001

Qualification testing was not part of this contract and was
therefore not performed. Joint Qualification/Acceptance Test
was performed in accordance with approved Acceptance Test
Procedure.
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HARDWARE IDENTIFICATION & CONFIGURATION
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Document No

16187
PL16187
200-88
200-89
PL200-89
301-60
PL301-60
301-61
303-216
PL303-216
303-217
400-29-6
PL400-29-6
402-29-9
403-1-7
404-13-61
411-291-28&3
500-29-9
PL500-29-9
502-29-9
PL502-29-9
512-11-14
520-248
521-425
522-472
531-56
532-2
607-448
607-449
607-450
110E381

DRAWING LIST

June 12, 1995

Motor/Encoder Documentation
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P/N 16187

Description

Motor/Encoder
Motor/Encoder
Drawing Tree
Motor/Encoder Assy
Motor/Encoder Assy
Housing

Housing

Cover

Temp Xducer Filter Cir Assy
Temp Xducer Filter Cir Assy
P.W. Board

Rotor Assy

Rotor Assy

Rotor Hub & Shaft
Bearing, Duplex
Liner, Bearing
Magnet

Stator Assy

Stator Assy

Stator Core

Stator Core
Lamination
Inspection Data

Coil Winding

Finish Data

Schematic Temp Xducer Filter Cir

Connection Diagram
Bearing Retainer
Bearing Retainer
Pin, Locking
Encoder, Optical
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Documentation

5-068-0
5-071-0
5-125-0
5-128-0
5-129-0
5-130-0
5-134-0
5-222-0
5-258-0
5-283-0
5-284-0
5-294-0
5-296-0
5-297-0
5-298-0
5-305-0
5-316-0
960-229
960-251
960-295
110P371
110P374
ATP20049
612-3
612-20
612-38-2
612-54
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June 12, 1995

Motor/Encoder Documentation

P/N 16187
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Description
Bonding Proc - 2650

Bonding Proc - 280
Bonding Proc - 2651
Cleaning Procedure
Cleaning Procedure
Cleaning Procedure
Cleaning Procedure
Fluidize Bed Coat Proc
Magnet inspect Proc
Bonding Proc - 1564
Cleaning Procedure
Bond/Staking Procedure
Vacuum Bake Procedure
Encoder Align. Procedure
Vacuum Bake Procedure
Cleanliness Control
Cleaning Procedure
Bonding Procedure - M620
Bonding Procedure - E645
Assembly Flow Chart
Contamination Control
Packaging Procedure
Acceptance Test
Bondmaster E645
Bondmaster M620
Stycast Resin

Scotchcast 5230
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Document No.

DRAWING LIST

Aug 9,1995

Motor/Encoder Documentation

P/N 16187

Sequential P/N's - Part of 110E381

19868-21664
19868-21665
19868-21667

19868-21666

19868-21668
19868-21670
19868-21672
19868-21680
19868-21759
19868-21760
19868-21761

19868-21764
19868-21765
19868-21766
19868-21770
19868-21788
19868-21763
19868-21774
19868-21775
19868-21781

19868-21787
19868-21796
19868-21819
19868-21785
19868-21786

Rev
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Description

PW Bd Assy -Encoder
PW Board

Schematic

Reticle, Carrier
Isometric

Plate

Readout Holder

Disc. Hub

Shield

Shield

Shield

Readout Holder Assy
Encoder Mtg Plate Assy
Disc & Hub Assy
Encoder Assy

Disc

Reticle & Carrier Assy
PW80 Assy Led

PW Board

Outline - Encoder
Reticle

Shield

Shield

Encoder Bd Test Procedure

LED Bd Test Procedure
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ta) RECOMDED MEASUREMENTS

All measurements made during testing are recorded in ATP 20049 -
DS data sheets and are included in this log.

(b) TEST SUMMARY

The motor/encoder (henceforth referred to as the UUTY test
sequence began with a baseline functional evaluation, which
demonstrated that the motor satisfied the operating torque,
cogging torque, winding resistance, and mechanical requirements
af  SO0W. In  addition, the encoder electrical reguirements were
verified, as well as the alignment of the encoder outputs
relative to the motor shaft position. There were no discrepancies
ohserved in this portion of the test.

The UUT was then exposed to a number of environments, including
thermal vacuum, thermal cycling, random and sine vibration,

and mechanical shock. During the thermal environments, the
per formance of the UUT under load was verified at specified
points in the cycles, as described in ATP 20049, In addition,
the UUT was bench tested between the two thermal environments,

Noo anomalies were observed during the thermal tests.

The vibration and shock tests were performed by East-West
Technology Corporation, West Babylon, New York. The UUT was
delivered to the lab in a sealed vibration fixture in order to
maintain the cleanliness levels requived by the SOW. In addition,
a three ounce 1load was attached to the motor shaft., The
attachment method of this load caused damage to the shaft

and bearing during random vibration of S/N 0003 on April 28,1395,
and is described further it NCE 00168,

The 1load attachment method was subsequently corrected, and
vibration of S/N 0002 began while 0003 was being repaired.

The performance of the UUT was verified at Aeroflex after each
environment was completed, as shown in ATP 20049, No additional
failures were noted.

The final test of the UUT was a repeat of the baseline functional
tests. Again, no anomalies were observed.

(o) UNACCOMPL ISHED TESTS

This section is not applicable.
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Serial number 0003 was retested after repair on June 1,1°
according to the following paragraphs in ATP -200439 - DG»

1.1 COGGING TORGUE

1.2 QPERATING TORGUE

1.3 STALL TORGUE

2.1 ENCODEFR POSITION 1 AND QUTFUT YOLTAGE

3.2 ENCODER FOSITION VERIFICATION

4.3 EADIAlL DEFLECTION
N anomalies were observed, and environmental testing resumed.

te) SFECIAL TESTING PEOBLEMS

The major difficulty encountered during testing was in securing
the UUT inside the vibration fixture without causing damage to
the wires, shaft, and bearing. These fixturing problems were
anticipated prior to vibration, with the exception of the
previously mentioned load attachment to the shaft.

Cf) FAILURE AND CORRECTIVE ACTION DATA

Refer to NCR 00168 and Corrective Action Report M13€40.
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APPLICATION REVISIONS
] NEXT ASSY USED ON LTR DESCRIPTION DATE
8 |MiTine ReleAse 7-1-9¢
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ACCEPTANCE TEST DATA SHEETS
ATP 20049
P/N 16187
STEP MOTOR/ENCODER

DATA REVIEW AND APPROVAL:

W)
AEROFLEX QUALITY ASSURANCE ﬁ /4 é“;? /i

DCAS Sa. M,

SN _ 0002, |

S~
= - 94 //Z. é/\fdéj
= AEROFLEX TEST ENGINEERING %’g Gt
—

= | ALLPAGESARE OF | SHEET | {2{3]a
o ORIGINAL ISSUE
=, | excertrasnoTen | Rev. |§
"
—2 [umEss oTHerwisE specwieD | ORIG. DATE
S | ALL DIMENSIONS ARE iN MCNES | OF DWG.
2 TOLERANCES
== | Frac. oEC.  ANnG. | DRAWN
= CHECKED
o
> | MATERIAL
-3
==
-0
& [ FINISH
- 4
¢

ARX-11-85
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.2 OFERATING TORDUE

2 STALL TORDUE

- Detent torque in 1.1= 04,27,7_(
Stall torque /327  nz-in 1‘_
o MOTOR ELECTRICAL CHARACTERISTICS

2.0 WINDING RESISTANCE AT 20 DEG C

TOROUE DD NPEEAT NG &

)
%
bt
P

SETENT TORQUE

Cogging throogh three detent positions 0.29 az-th nan L: |
2.0 az-in. 04.27.95

1.
e 3: { oI -1h.
3. P oZ-in.

Motor riotates € RPM min when 4.8 pps at 22 VDC to 25 VDC is applied M“J‘l—w
with 5.5 oz-1n load. 04.27.4(

@ FPM

£ oZ-tn minmudm at 227 VDO DI-1h M )"'W

STEF ANGLE

Motor lead #1(+22 VDC) to motor lead #3 (RTN) cw rotation / Mk)ﬁ__.
7.3 +/- 0.73 / 04. 20, 7f

degrees

Mator lead #2 (+22 UDCH to motor lead #4 (RTN) cw rotation \/

7.5 +/-0.75
degrees '/

\
Foom ambient temperature -25/ deg C c&é\h)"m

. zz'i og. 119§

Fecistance between wives | and 2 ohms

Fesistance calculated for 20 degrees C 80'g ohms
77.6 ohms minimum

SIZE CAGE CODE ) #

A | 88379 ATP 20049 b5

I SCALE REV. 6 SHEET 2




oy

oo e 120

=< 20.H

(

Feozy st are « Debwarn wores

Fezigtanre caloulated for 20 degrees ©
77.

2.2 WINDING INDUCTANCE

Tndustance hetween wives | and 3 /7‘0 m

Inductan-e between wiregs 2 and 4 /9’0 mH

These values are for reference anly.

2.4 TMSULATION FESISTANCE AND DIELECTRIC STRENGTH POST-IMPREGNATION

Z oanrd 4 g_l_;:’__ b
g// ohms

s

& ohms minimum
dls B~
04.27.95
H

Tiz together motoy leads 1t and 2, 2 and 4

2.4.1 INSULATION FESTISTANCE

100 VDO batween 1,3 and 2,4

100 VDD between 1,2 and housing

100 VDT between 2,4 and housing

Z.4.2 DIELECTRIC STRENGTH

125 VRMS batween 1,3 and 2,4

125 YRMS between 1,2 and housing

125 VRMS between 2,4 and housing

el s

> /51D 04.27.1}¢—

100 Megohms min

> /900

100 Megohms min

> /500

100 Megohms min

642’ microamps

100 microamps max leakage QJL&‘ ng

26 04211

microamps
100 microamps max leakage

27 microamps

100 microamps mav leakage

Megohms

Megohms

Megohms
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CNCNODER BV ECTRIC AL CHARAT TERTSTIEG

CNCODER POSITION © AND OUTEUT VOLTAGE Al T

04.27.95

Freciter pogttion U os acoarding to Table ) v check

Output veltage acrons bat 415 5.5 Ydo min at 4.8 VDD min
.0 ND0 ma check

.- ENCODEF POSITION VERIFICATION

Encoder position 2 through 12 3s according to Table L/// check 4427

MOTOF 'ENCODER PHYSICAL THARACTERISTING

CSITE AND TONFIGURATION

Check that aritical dimensions feom MGFC drawing SXI-201 and Aeroflex
grawing TNO0-38 are catisfied

" WEIGHT

Motor JErcoder werght /4'827 ounces

Lead wire weight - ounces

= (24‘25 ounces

1S ounces max

2 PADYAL DEFLECTION

H0 4= 0,10 1b forse applied on the shaft in
acrordance with MSFT drawing SXT-201,

Froof Load
D1agram 9'00/91 inches

0.0015 inches max

;o

ches

el

Y
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5.0

S.1

5.1.1

ENVIPONMENTAL TESTS

THERMAL VACUUM

AMBIENT TEMPERATURE AND PRESSURE

Connect ADZ90 temperature sensor to the trim

circuit in Figure 3. Record the output. o?qf;’ my
Calculate the ambient temperature : J

mv output - 273 = temperature in degrees C R C
Verify step rotation cw from zero position

with wire # 1 (+ 22 UDC) and wire #3 (RTN) « check
Verify encoder output at step 4 in table 1 e check

Seal the vacuum container and remove from

the clean room. ) ) \/%/A 7//25/7f

2 THERMAL VACUUM FUNTTIONAL TESTS

«<.1 QOPERATION UNDEF LDAD

11 VDT min, 12.5 VDC max to the motor drive circuit.
S VDL +/- 0.2 V to the encoder input wires,

a. Baseline, 25 degrees I recorder trace:
Na interruptions in motor or encoder traces I check
3.5 V minimum encoder output

b. Cycle 1, 50 degrees C recorder trace:

L ches e A<
" k\/f//ff

No interruptions in motor or encoder traces _ check

2.5 V minimum encoder output V" chec

SIZE CAGE CODE

A | 88379 |ATP 20044 bs

SCALE REV. 5 SHEET
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end v |

" 20, WY

.1,

]

2.2

. Cycle 1, -40 degrees [ recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

. Cycle 2, 50 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

. Cycle 2, -40 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

. Cycle 3, 50 degrees C recorder trace :

No interruptions in motor ar encoder traces

2.5 V minimum «ncoder output

. Cycle 3, -40 degrees 0 recorder trare

No interruptions in motor or encoder traces
5 V minimum encoder output

Final test, 25 degrees C recorder trace:

No intervuptions in motor or encoder traces

3.5 V minimum encoder output

STALL OPERATION, THERMAL VACUUM

v check

. b// check

<IN

check

rheck\>o/

224

Y

///7/

'\/f
check
"//;heck\>‘4/
a2/
"
check
— [ herk Q% (,1 u—-

check

L//,
L~ chec l\%/
2 L
STs/os
v//’

check

Y Ch“k%W%

Disconnect the motor from the test circuit. Apply
200 ma through wires #1 and #2 for 30 seconds.

Repeat according to paragraph 4.1.3.2 of the

test procedure.

el

.1/

A | ggar | Are 200wt bs
SCALE REV. (%) SHEET 6
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Baseline, 25 degrees I recorder trace:

No interruptions in motor or encoder traces
3.5 V minimum enczoder output
Cycle 1, 50 degrees € recorder trace:

No interruptions in motor or encoder traces
2.5 V minimum encoder output

Cycle 1, -40 degrees T recorder trace:
No interruptions in motor or encoder traces
3.5 V minimum encoder autput

Cycle 2, 50 degrees © recorder trace :
No interruptions in motar or encoder traces

305V mirimiin encoder output

L// cherck

—

“ Chéckyéigﬁz;{é;

l4—
S?¢AT/

SIZE CAGE CODE

A | 88379 | ATP 20049 DS
SCALE REV. R Sweer 7
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¢. Cycle 2, -40 degrees [ recorder trace :

No interruptions in motor or encoder trares T/// check

3.5 V minimum encoder output L check

s

f. Cycle 3, S0 degrees C recorder trace :

No interruptions in motor or encoder traces L check

3.5 V minimum encoder output

g. Cycle 3, -40 degrees C recorder trace :

L~ check\/' % //(_

No interruptions in motor or encoder traces L check

3.5 V minimum encoder output ~

h. Final test, 25 degrees C recorder trace:

check

No interruptiong in motar or encoder traces .~ check

2.5 V mirimum encoder output

THERMAL CYCLING T © AMBIENT PRESSURE

.1 PRE-THERMAL CYCLING PERFORMANCE TEST

.1.1 STALL TORGUE

(75 oz-in

& oz-in minimum at 22 VDC

- Detent torque in 1.1= 2.7 0?2 .4

Stall torque _ /S. 2 o0z-in
.1.2 STEP ANGLE

Motor lead #1(+22 VDC) to motor lead #2 (RTN) cw rotation b//
7.5 4/-0.75
degrees

///'heck
T NS ey

o

S/r2/o~

)

Wi

S—

SIZE CAGE CODE
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{

(
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Lowdl o hent " wedl

n

(W]

(4]

ra

(V]

o

Motor lead #2 (+2

2 VDO to motor lead #4 (RTNY cw rotation

7.5 +/-0.795

degrees

1.3 ENCODER FOSITION 1 AND QUTPUT VDLTAGE

Encoder position | is according to Table

=

cherck

Output voltage across bit 4 is 2.5 Vdc min at 4.8 VDC min
5.0 VDC max check

.1.4 ENCODER POSITION VERIFICATION

Encoder position 2 through 12 is according to Table 1

.2 OPERATION UNDEFR LOAD

11 VDC min,

S VDT +/- 0.2 V to the encader rnput wires.

a. Baselime, 25 degrees C recarder trace:

No interruptions in motor or encoder traces

2.5 V minimum encoder output

STAL (ﬂf

b. Cycle 1, 50 degrees C recorder trace
No interruptions in motor or encoder traces

3.5 V minimum encoder output

c. Cycle 1, -40 degrees C recorder trace:
No interruptions in motor or encoder traces

2.3 V minimum encoder output

V//;herk

N A
54 /75"

12.5 VDC max to the motor drive circuit.

V/ cherk

L

s

U// check
__L checl;/%l/‘
STACLC 2K
l/ check

e/t

V// check

S7A<C

i At

sirfis

[
SIZE CAGE CODE
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d. Cycle 24, 50 degrees [ recorder trace

No interruptions in motor or encoder traces

3.5 V minimum encoder output

e. Cycle 24, -40 degrees C rerorder trace

No interruptions in motor or encoder traces

2.5 V minimum encoder output

check

_
%

check

ETALL ok /yéyléL

: 57570“/
V// checg

-~ check%4¢G%z4éa»

f. Final Test, 25 degree C recorder trace : // /47’
No interruptions in motor or encoder traces L// check

3.5 V minimum encoder output

VIBRATION AND SHOCK
.1 SINE VIBRATION

Date(s) performed

v check

TALL ok

'/
e

(a/é; - 6/7 1995

Visual Inspection

L/7/4 < A e le,

.1.1 STALL TORQUE

m

Az-1n minimum at 22 VDO

/9.0

0z-in

- Detent torque in 1.i= 2.3
Stall torque _jaéjl_ nz=-in

.1.2 STEP ANGLE

Motor lead #1(+22 VDC) to motor lead #2 (RTN) cw rotation

-~

7.5 +/- 0.7%
degrees

SIZE CAGE CODE

ATP 200¢/9 bS
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o.Hgl N
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un

4]

a

Motor lead #2 (422 VDY to motor lead #4 (RTN) cw rotation “//
7.5 +/-0,73
degrees e
3.1.2 ENCODER FPOSITION 1 AND QUTPUT VOLTAG
Encoder position 1 is according to Table 1 V/'check
Dutput voltage across bit ¢4 is 3.5 Vdc min at 4.8 VDC mjn
5.0 VDC max check
2.1.4 ENCODER POSITION VERIFICATION
Encoder position 2 through 12 is acrording to Table 1 V//
2.2 EANDOM VIBRATION
Date(s) performed ~9/(?ﬂ/4éjl
Vizual Inspection v \véé%%éi;éf 57(34/4J"
DL STALL TORQUE
’
& oT-in mininum at 22 VDC ’g 0 az-in X
- Detent torque in 1.1= L. J ot/4
Stall torque _/§-7 oz-in
2.7.7 STEFR ANGLE

Motor lead #1(+472 UDCY to motor lead #3 (RTN) cw rotation ol
7.5 +/- 0.75
degrees (P

Motor lead #2 (422 VDO)Y to motor lead #4 (RTN)Y cw rotation e
: 7.5 +/-0,75
degrees

AN

k -
&
~ ”Qa% idls

T N sl

L s

check

x//?//ff

l¢—

SIZE CAGE CODE 1
SCALE REV. 8 SHEET N
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.2.2 ENCODER POSITION | AND OUTPUT VOLTAGE

Encoder position 1 is according to Table 1 ”/// check

Dutput voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min
5.0 VDC max check

.2.4 ENCODER FOSITION VERIFICATION
Encoder position 2 through 12 is according to Table 1 checy

.3 MECHANICAL SHOCK \/{ 3>/¢J/
é’//z -6 /é /27

7 e X

Date(s) performed

Visual Inspection

3.1 STALL TORDUE

& nx-in minimem at 22 VDT _ 45157 oz-in

- Detent tarque in 1.1z 2.5 0% 1 %
Stall torque _/5 -7 bz-in

2.7 STEE_ANGLE | Ly D
M tar Lead #1422 VDO b5 motor lead #3 (PTN) cu rotation _ o 96/ 1S
7.5 +/- 0 3

degrees v~
Mator lead #7 (4272 VDD) to motor lead #4 (RTN) cw rotation o

7.5 #/-0.75
degrees _./

.2.7 ENCODEP POSITION 1 AND OUTPUT VOL TAGE
/ "
Encoder position | is according to Table | check OJ“-&)‘\

[

_ %. 19.4( |
Dutput voltage across bit 4 is 3.5 Vdc min at 4.8 VDC mjn
5.0 VDC max L~ check
SIZE ‘ —CAGECODE
A | 88379 ATP 20049 bS
SCALE rev. B SHEET l2
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5.3.3.4 ENCODER POSITION VERIFICATION

v’

Encoder position 2 through 12 ig according to Table 1

.3.3

n
F N

[&]
PN

n
E<N

&
H

F

.5 DIELECTRIC STRENGTH

100 VRMS between 1,3 and 2,4
100 VRMS between 1,3 and housing

100 VRMS between 2,4 and housing

INAL FUNCTIONAL TEST

.1

o

.1

TOROUE AND OPERATING FOINT

.1 DETENT TORGUE

Cogaing through three detent positirns

[ % B O ]

.2 DFERATING TORQUE

100 microamps max leakage

~5LS’ microamps

0b./9.9J

check

ey microamps

100 microamps max leakage

-

LS

microamps

100 microamps max leakage

.28 az~-in min

2/57 nZ-in.

2.S oz-in.
3,6 0z-in.,

ol h__

06.1%9.41

Motor rotates & RFM min when 4.8 pps at 22 UDC to 25 VDC is applied 44, A |

W

.1

3

ith 5.5 oz-in load.

.3 STALL TORDUE

- 29 RPM

/ga‘ oz-in

06./%.9f

ol A

0z=in minimum at 22 VDC
- Detent torgue in 1.1=2.5 &6. 19.4(]
Stall torque oz-in
SIZE CAGE CODE

A | 88379

ATP 20049 bS
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i 5.4.2 MOTOR_ELECTRICAL CHARACYERISTICS

- 5.4.2.1 STEF ANGLE éﬁ A\
Motor lead #1(422 VDO) to motor lead #3 (RTNY rw rotation v o6 .19.4(]

- 7.5 +/- 0.75

’ degrees t/

Wape!t
Motor lead #2 (422 VDC) to motor lead #4 (RTN) cw rotation el

. 7.5 +/-0.75

- degrees —

e

e n A .‘, vie [

s0.ml

[

5.4

P&y

.2.2 WINDING RESISTANCE AT 20 DEG C

Room ambient temperature d/ﬁ deg C

Resistance between wires 1 and 3 g/7 ohms

Resistance calculated for 20 degrees C gﬂ'é ohms
77.6 aohme minimum

Fesigtanre betweer wires 7 and 4 2/?0 ohfis

mesistante Taioulatet far 20 degrees O gﬂ 7-:»hrns
77.€ ohns minimum

L2072 WINDING INDUCTANCE

Tnductance between wires ! and 3 //7'7 mH

Inductance between wires 2 and 4 /gb mH
Thece values are for reference only,

ool

06.79. 77|

Bels P

6. 19.945
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5.4.

S.4,

3 ENCODER ELECTRICAL CHARACTERISTICS

.3.1 ENCODER POSITION 1 AND QUTPUT VOLTAGE

Encoder position 1 is according to Table 1 check

Dutput voltage across bit 4 is
5.0 VDC max

3.9 Vdc min at 4.8 VDT min

check

3.2 ENCODER POSITION VERIFICATION -~

Encoder position 2 through 12 is according to Table |

4 RADIAL DEFLECTION

3.0 +/~ 0.1 1b force applied on the shaft in

accordance with MGFC drawing SXI-201,

Diagram

'@70@ at /RO b

Proof (Load
9.00 /4

0.0015 inches

/0-3.5> 7.5 o0z-/1

v o6.1¢.9

Al

061495

ol b

check

%“_

Al
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ORI AMD NPERATING FOTNT

Togaing through three defent positions Q025 az-in uan
/-7 az-irn,

1.
2. Z»E or-1n,
3. [ 7 oz-in.

.2 OPEPATING TORGQUE

1z /12
Motor rotates € RPM min when 4.8 pps at /’V‘;/VDC to ){‘JDC is applied

@{ PPM

with 5.5 oz-1n load.

C2OETALL TOFDUE

/5:5 nI-in

- Detent torque in_l.1=
Stall torque Z3' N2-in

£ooTein mitimdn at 20 VDO

MOTOF ELECTRICAL CHAFACTERISTICS

STEF ANGLE

Motor lead #1422 VDDY to motor lead #2 (RTN) cw rotation

v
7.3 +/- 0,75
degrees v

Matar lead #2 (422 UDC) to motor lead #4 (RTN) cw rotation v
7.5 +/-0.7%
degrees v

< WINDING RESISTANCE AT 20 DEG C

Foom ambient temperature /1( deg €
Fesistance betwesen wives | and 2 82'8 ohms

Fecistance calculated for 20 degrees 9/’2’ ohms
77.6 ohms minimum

.2 .91

NI

04.26.94

ofhs

o4.6.95

odtls A—

04.%.4(
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Fazistarte Bebween wives 7 and 4

WINDIND INDUCTANCE

Tndustanre between wires 1 and 2

933
Fesistance talculated for 20 degrees © 5/’6 ohms

77.6 chmns minimum

sl

/ q’ 4 mH

Inductan-e between wires 2 and 4 /2’0 mH

These values are for reference only.

TMSULATION PESISTANCE AND DIELECTRIC STRENGTH

2 Hs, I
64-76.45

POST-IMPREGNATION

Tie together motor leads 1 oand 2,

.1 INSULATION FESISTANCE

100 VLT between 1,3 and 2,4

100 VDD between 1,2 and housing

100 VDD between 2,4 and housing

> DIELECTRIC STRENGTH

125 VRMS between 1,3 and 2,4

2 and 4

125 YRMS between 1,32 and housing

125 VRMS between 2,4 and housing

el

>/m Megohms 04.24. 4-‘

100

Megohms min

7 /M‘D Megohms

100

Megohms min

7 /m Megohms

100

Megohms min

‘g 7 microamps

100

microamps max leakage

"2; microamps

100

microamps max leakage

g.{ microamps

100 microamps max leakage
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COPNIODER FLECTRICAL HARALTEFISTICS

ENCODER POSTTION 1 AND OUTPUT VOLTAGE

Farader poettion 1 0= according to Table |

i

check

Output veltage across bit 4 is 3,5 Vdo min at 4.8 VDO min

S0 VDL max

ENCODEP POSITION VERIFICATION

Encoder position 2 through 12 is according to Table |

MOTOF/ENCODER FHYSICAL THARACTERISTIFCS

SYTE _AND CONFIGURATION

Check that critical dimensions from MS

drawing 200-38 are satisfied

Motor JEncoder werght
Lead wire werght

? FADTAL DEFLECTION

A0 +/- 0,1 1b force applied on the shaft in

check

FC drawing SXI-201 an%/ﬁgrof

.

odel A,
o4.26.9

check “LZJAM

04.0 .94

lex
check

4

/’_‘lr Y ounces a/d«:)l—»

2., ounces

= té'Q ounces

15 ounces max

acoordante with MSFU drawing SX1-201, Froof Load é’ &)d/ﬁ/
d inches

[ agr am

0.0013 in&hes max

of. %4

L

¢

SIZE
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1.0

llll

1.2

1.3

2.0

]
.
—

2.2

peR Cors

TORQUE AND OPERATING POINT

T TORGUE
Cogging through three detent positions 0.25 oz-in min *M” P
- 06.0/.9)
1. 0D oz-in.
2. VAN oz-in.
3. _ R0 oz-in.
OPERATING TORGUE
Motor rotates € RPM min when 4.8 pps at 22 VDC to 25 VDC is applied M Z‘;
with 5.5 oz-in load. Y 0b. 0l 4
Checked at 12 V o- RPM
STALL T
6 oz—in minimum at 22 VDC /5.»() oz-in M ]

Ve
- Detent torque in t.1= -5 06. 01. 11

Stall torque /S-S~ oz-in ﬂ

MOTOP ELECTRICAL CHARACTERISTICS

STEP ANGLE

Motor lead #1(+22 VDL to motor lead #3 (RTN) cw rotation el M‘)*‘

7.5 +/- 0.75 )
degrees — d6-9.3;
Motor lead #2 (422 VDC) to motor lead #4 (RTN) cw rotation s
7.5 +/-0.73% L
degrees
WINDING RESISTANCE AT 20 DEG C
Room ambient temperature Rz deg C OJ{&A}P‘\'

7
. 06.9/.94
Resistance between wires | and 3 2/ ohms

Resistance calculated for 20 degrees Qf/,-(ohms
77.6 ohas ainimsum

ﬂ SIZE CAGE CODE

A| 88379 | ATP 20047 A¢

sgAge | | l REV. [4f SHEET 3
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|

Resistance between wires 2 and 4 5'* { ohms

Resistance calculated for 20 degrees C 2.0 ohms

' 2.3 WINDING INDUCTANCE

/
Inductance between wires 1 and 3 /7’ 0 mH 00.01. 93

Inductance between wires 2 and 4 /70 mH

77.

These values are for reference only.

X 2.4 INSULATION RESISTANCE AND DIELECTRIC STRENGTH POST-IMPREGNATION

Tie together motor leads | and 3, 2 and 4

st 2.4.1 INSULATION STANC

100 VDC between 1,3 and 2,4
100 VDT between 1,2 and housing

100 VDT between 2,4 and housing

2.4.2 DIELECTRIC STRENGTH
125 VRMS between 1,3 and 2,4

bs
ha

125 VRMS between 1,3 and housing

125 VRMS between 2,4 and housing

* PeRFORMED DUYRING BORICINAL FyNcTioNAL TEST

NeR COrGL

& ohms minimum

ofiley In—

7/ 320 Megohms 4—

100 Megohms min

7/ Z Megohms
100 Megohms min

> /00 Megohms
100 Megohms min

37 nicroamps
100 microamps max leakage

<5 microamps
100 microamps max leakage

—_~
25 microamps
100 microamps max leakage

I"Ez:

CAGE CODE

88379

—
ATP 20049 &s o

]scue
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3.0

3.1

4.0

4.1

AR 00rEY

ENCODER ELECTRICAL CHARACTERISTICS
ENCODER POSITION { AND OUTPUT VOLTAGE

Encoder position 1 is according to Table 1§ v check

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC/nin
5.0 VDC max L~ _ check

ENCODER POSITION VERIFICATION

Encoder position 2 through 12 is according to Table | v’ check

MOTOR/ENCODER PHYSICAL CHARACTERISTICS
SIZE AND CONFIGURATION

Check that critical dimensions from MSFC drawing SXI-201 an:!/Aoroflox %

9.0 +/~- 0.1 1b force applied on the shaft in
accordance with MSFC drawing SXI-201, Proof Load ﬂ 40//

Diagram inches

\/0;2?;2'“ max

: Yeiie

, Al b

&.0. 97

drawing 200-38 are satisfied check
> WEIGHT —
Motor /Encoder weight /S/'Q ounces /7
Lead wire weight - _ 2.3 ounces ordd
= /2.3 ounces
15 ounces max
RADIAL DEFLECTION

A | 88379

Isnzs CAGE CODE A7TP 20049 A ‘ﬁ
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3.0 ENVIRONMENTAL TESTS

3.1 THERMAL VACUUM
3.1.1 AMBIENT TEMPERATURE AND FRESSURE

Connect ADS590 temperature sensor to the trim

circuit in Figure 3. Record the output. K75 my

Talculate the ambient temperature : J

mv output - 272 = temperature in degrees C e

Verify step rotation cw from zero position -

with wire # 1 (+ 22 VDC) and wire #3 (RTN) check

Verify encoder output at step 4 in table 1 (£ _ check

Seal the vacuum container and remove from

the clean room. N2 ya

. N

9.1.2 THERMAL VACUUM FUNCTIONAL TESTS é’/; do

“.1.2.1 OPERATION UNDER LOAD

11 YPC min, 12.5 VDT max to the motor drive circuit.
S VDL +/- 0.2V to the encoder input wires,

a. Baseline, 25 degrees I recorder trace:
N interruptions in motor or encoder traces check
3.5 V minimum encoder output “//'check
b. Cycle 1, 50 degrees C recorder trace:

No interruptions in motor or encoder traces ] check

3.5 V minimum encoder output l//check

A | 88379 |[ATP 2004

M A

SIZE CAGE CODE q b S o
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v o

1.

rJ
[N ]

k.

. Cycle 1, -40 degrees C recorder trace:

No interruptions in motor or encoder traces check

3.5 V minimum encoder output

. Cycle 2, 50 degrees £ recorder trace :

No interruptions in motor or encoder traces check

2.5 V minimum encoder output

. Cycle 2, -40 degrees C recorder trace :

No interruptions in motor or encoder traces l//check

3.5 V minimum encoder output ,/// check
. Cycle 3, 50 degrees [ recorder trace :

No interruptions in motor or encoder traces " check ‘! ")

check [//(/7J/

2.5 V minimum encader output

-~

. Cycle 3, -40 degrees [ recovder trace

. . e
No interruptions in motor or encoder traces ‘

Final test, 25 degrees [ recorder trace:

Noo interruptions in motor or encoder traces check

‘/
3.5 V minimum encoder output " check

STALL OPERATION, THERMAL VACUUM

Disconnect the motor from the test circuit. Apply
200 ma through wires #1 and #3 for 30 seconds.
Repeat according to paragraph 4.1.3.2 of the test procedure.

SIZE CAGE CODE

A | 88379 | ATP 20049 BS.

" eheck Al A
N A

/ WA‘ )
check
— é//f/ff’

check rl ‘>

3.5 V minimum encodsr autput o check 5/¢é/éi’

dth

€ /17/25

SCALE l REV. B ' SHEET 6




. 200 3

E.N. ‘ VIE |

"0, qu

M

o

o

Baseline, 25 degrees C recorder trace:

No interruptions in motor or encoder traces check

3.5 V minimum encoder output

Cycle 1, 50 degrees C recorder trace:

No interruptions in motor or encoder trares

3.5 V minimum en:oder output

Cycle 1, -40 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

Cycle 2, 50 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

SIZE

oflln I
é/ 275

check &jilQ-)h\
check é/ﬁ}/?ﬁfr

-

check

check 7 )

check é&é@4¢3’

check N

A
check é//f,/fj/

\\ l\l\ ANAN

CAGE CODE

88379

ATP 20049 DS
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5 ,mﬁsr 7



/7

003

[
‘f

(!

(!

omd " eni wel 5 111

[}

o

-

r

e. Cycle 2, -40 degrees C recorder trace

No interruptions in motor or encoder traces

3.5 V minimum encoder output

f. Cycle 3, 50 degrees C recorder trace :

Noointerruptions in motor or encoder traces

3.5 V minimum encoder output

g. Cycle 3, -40 degrees [ recorder trace :

N interruptions in motor ar encoder traces L

3.5 V minimum encoder output

h. Final test, 25 degrees  recorder trace:

No o interruptions in motar or en:ader traces

[

~ Y3 L e A 5 -
[ P R HE G W 118 TR S

THEFMAL TYCL ING TEST

oder output

AMBIENT PRESSURE

.1 PRE-THERMAL ©CVYCLING

PERFORMANCE TEST

.1.1 STALL TORGUE

£ oz-in minimum at 22

1.2 STEP ANGLE

vDC

/5.0

- Detent torq%f ig-t.
Ué\ﬁ. o/05l7s

Stall torque

_ 1 /
check é// 7/,,;"

oz-in

Motor lead #1(+422 VDC) to motor lead #3 (RTN) cw rotation

7-5 '.'/- 0075
degrees

e
-

check

check Kif ';A_ﬂ.
check é'/é/?j’

check M% )N
check 6/43/;5’

check

1= 2.5

oz-in

v

D ———

e

check w&[“ )1«,\_
é/‘&?éj’

Al DJ_‘_

—
A | 88379 ATP 20049 bs- | -
I SCALE l REV. 8 ' SHEET ?




L

VIE q' ‘

E.N. \{ ’

a.md

L

L

4]

.2.1.3 ENCODER POSITION 1 AND QUTPUT VOLTAGE

Encoder position 1 is according to Table 1

6 L/ps”

o check

Output voltage across bit 4 is 3.5 Vde min at 4.8 VDC min

5.0 YDC max

.2.1.4 ENCODER POSITION VERIFICATION

Encoder position 2 through 12 is according to Table 1

.2.2 OPERATION UNDER LOAD

check

11 VDC min, 12.5 VDC max to the motor drive rcircuit.
3 VDD +/= 2.2Vt the encoder irnput wires,

a. Baseline, 25 degrees [ recorder tvace:

No o interruptions in motor ar encoder traces

3.5 ¥V mininun encoder output
STRie TesT ©K

b. Cyzle 1, 50 degrees T recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output
STALe TET ek
. Cycle 1, ~40 degrees C recorder trace:

No interruptions in motor or encoder traces ./ _ check

3.5 V minimum encoder output
STALC Te&sS7 A

Bl e
G4
v~ check

+ é:’é/"/}j
- A i . . o
Motor lead #2 (+22 VDC) tc motor lead #4 (RTN) cw rotation
7.9 +/-0.75
e degrees e .
- \./‘%//L
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Fa— 200 2
) d. Cycle 24, 350 degrees C recorder trace :
No interrupticons in motor or encoder traces l check
"] 3.5 V minimum encoder output ' check gldu A
Sthe. TEST Ok @ /225
i e. Cycle 24, -40 degrees [ recorder trace :
- No interrvuptions in motor or encoder traces v _ check
2.5 V minimum encoder output il check ﬂ&/,,g h
- sTAce TEST ok /278
f. Final Test, 25 degree C recorder trarce :
- No interrupticns in motor or encoder traces " check
) 3.5 V minimum encoder output " check WMX_,
— STRLL TEST 0K ¢/ /s
3.3 VIBRATION AND SHOCK
Z.3.1 SINE YIBPATION
P .
Date(s! performed 57//7 —jé/ /P25
-— Yizual Imspeation \/z e
2.3.1.1 STALL TORDUE
= £ az—~in minimum at 22 VDO /f'( 0zZ-in
- Detent torque in t.1= L& 2-§
S5tall torgue z oz-in
- S.3.1.2 STEP ANGLE 6.0 ~ON . elafes
Motor lead #1(+22 VDC) to motor lead #3 (RTN) cw rotation v’
— 7.5 +/- 0.7
degrees "
S
z
f SIZE VCAGECODE
T ATP 200¢/9 bS -
s A | 88379 4908

I SHEET {s]
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ve ||

Taod N

P

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation o
7.5 #/-0.735
degrees

3.3.1.3 ENCODER POSITION 1 AND OUTPUT VOLTAGE

Encoder position | is according to Table | «”_ check

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min
5.0 VDC max check

5.3.1.4 ENCODER POSITION VERIFICATION

Encoder position 2 through {2 is according to Table | check

~<7
5.3.2 RANDOM VIBRATION 6/ar/75
Date(s) performed 6/22 - éél/‘f RE7TEST

Visual Inspection \%W pve® vo/eg

RANDOM W AS FIRST PERFOMMED ff19/er

<1 STALL TORCLUE

N

[ug]

oz-1n minimum at 22 VDC /[rr oz=-in
- Detent torque in 1.1= 2-§

Stall torque (6'0 0z-in
5.3.2.2 STEP ANGLE

Motor lead #1(+22 VDC)Y to motor lead #3 (RTN) cw rotation
7-5 +/_ o. 75
degrees

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation
7.5 +/-0.73
degrees

NS

I SIZE CAGE CODE
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5.3.2.3 ENCODER POSITION 1 AND OUTPUT VOLTAGE

Encnder position 1 is according to Table 1 ' check

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDO min

5.0 VDC max — =  check
.3.2.4 ENCODER POSITION VERIFICATION ' ] Z(‘/f.f/

Encoder position 2 through 12 is according to Table |} L~ check

5.3.3 MECHANICAL SHOCK )
- /
Date(s) performed G < - 4%’7&)

Visual Inspection \/&»4_,»//(/’

5.3.3.1 STALL TORGUE

a

fen)]

]
oz-ir minimum at 22 VDC /t)’() oz-in .
- Detent torgque in 1.1= 7S
Stall torgque S5 ez-in
S.2.2.0 STEP ANGLE

Motor lead #10422 VDC)Y to motor lead #3 (RTN) cw rotation -~
7.5 +/- 0.75
degrees e

I

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation
7.5 #/-0.75 g
degrees -

5.3.3.3 ENCODER POSITION 1 AND OUTPUT VOLTAGE 7

Encoder position 1 is according to Table 1 - check

Dutput voltage across bit 4 is 3.5 Vdc min at 4.8 Vy min
5.0 VDC max check

SIZE CAGE CODE ﬁ
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5.3.3.4 ENCODER POSITION VERIFICATION
- ./

Encoder position 2 through 12 is according to Table i check

5.3.3.5 DIELECTRIC STRENGTH

100 VRMS between 1,3 and 2,4 32 microamps
100 microamps max leakage

100 VRMS between 1,3 and housing 2/ microamps
- 100 microamps max leakage
100 VRMS between 2,4 and housing 22 microamps
100 microamps max l?kage

L~ sty

S.4 FINAL FUNCTIONAL TEST o/2#/45

.4.1 TOROUE AND DPERATING POINT

&

S.4.1.1 DETENT TORDUE —
Cogoing the sugh three detent positicons 0025 oz-in min WA
1. 2-? oz~-in. 06.26 97
2. [ oz-in,
3. 2.S pz=-in.
5.4.1.2 OPERATING TORGUE 2
Motor rotates € RPM min when 4.B pps at 22/VDC to,Zé VDC is applied .
with 5.5 oz-in load. o q&e h
-0 RPM ¢
I — 06.18.4>
S5.4.1.2 STALL TORDUE 2
E oz-in minimum at/’&( vDeC i I[,o oz-in - 2{ qp/‘\l)k.
- Detent torque in 1.1= 4
Stall torgue &5 oz-in 06.28.%
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S5.4.2 MOTOR ELECTRICAL CHARACTERISTICS

S.4.2.1 STEP ANGLE
/
Motor lead #1(+422 VDC) to motor lead #3 (RTN) cw rotation
7.5 +/- 0.75

degrees

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation
7.5 +/-0.75
degrees

9.4.2.2 WINDING RESISTANCE AT 20 DEG C
Room ambient temperature 20 deg C
Resistan-e between wires 1 and 2 &024 ohms

. 71,
Resistance calzulated for 20 degrees ©© g? ohms
77,6 ohme minimum

| o £2.0
Fesistance between wires 2 and 4 ’ ohms

el
Fesistance calculated for 20 degrees ?'”’D ohms

—————

77.6 ohms minimum

5.4.2.3 WINDING INDUCTANCE

Py
Inductance between wires 1 and 3 /& mH

Inductance between wires 2 and 4 -/%7 mH
These values are for reference only.

v
v
v

—
A | 88379 ATP 20049 DS

oftbe P

06.2895

Al P—

AAVETITE

Al h
0624 7§
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5.4.32 ENCODER ELECTRICAL CHARACTERISTICS

S.4.3.1 ENCODEF POSITION 1 AND OUTFUT VOLTAGE Jbor b
v 06.2€. 45

Dutput voltage across bit 4 is 2.5 Vdc min at 4.8 VDC min
5.0 VDC max ol check

5.4.3.2 ENCODER POSITION VERIFICATION

Encoder position 2 through 12 is according to Table | [ check
S.4.4 RADIAL DEFLECTION

3.0 +/- 0.1 1b force applied on the shaft in

accordance with MSFC drawing SXI-201, Proof Load
Diagram ’-0,00/3 inches

.UZ0.00IS inches max

1
B

Encoder position | is according to Table | check

;7)/ 3s0 J wfo

’ s————————
SIZE CAGE CODE
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EAST-WEST TECHNOLOGY CORP.

1.0 INTRODUCTION

1.1 Scope

1.1.1 This document describes procedures and resuits of the Fixture Survey; and
Sine Vibration, Random Vibration and Pyrotechnical Shock tests performed
on two (2) SXI Motor/Encoder Assemblies, P/N 16187, S/N 0002 and 0003,
as submitted for testing by Aeroflex Laboratories Inc.. Testing was performed
in accordance with ATP 20049 REV B. A Random Vibration retest of test unit
S/N 0003 was conducted as per P.O. 10901, and is reflected herein.

1.2 Purpose

1.2.1 The purpose of this test is to demonstrate that the test specimen meets or
exceeds the design specification requirements, during and/or upon completion of
exposure to the environmental stresses outlined herein.

2.0 APPLICABLE DOCUMENTS

2.1 Military

211 MIL-STD-45662A - Calibration System Requirements

2.2 Aeroflex Laboratories Inc.

2.21 ATP 20049 REV B - Acceptance Test Procedure - Motor/Encoder -

16187

2.3.1 P.O. Nos. 99593; - Aeroflex Laboratories Inc. Purchase Orders

10901 Dated 04/04/95 and 06/09/95, respectively

Report No. 33622
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3.0

3.1

3.1.1

3.2

3.21

3.3

3.3.1

3.4

3.4.1

3.5

3.5.1

GENERAL INFORMATION

Test Equipmeqt Calibration
All test instrumentation was calibrated in accordance with MIL-STD-45662A

"Calibtation System Requirements" and is traceable to the National Institute of
Standards and Technology (NIST).

Test Conditions

Unless specified herein, all tests and measurements were performed at the room
ambient conditions existing at the laboratory during testing:

Temperature: 23°C £ 10°C
Barometric Pressure: Prevailing site pressure
Relative Humidity: Room ambient up to 90%

Test Tolerances

All test conditions were maintained within the tolerances specified in the detailed
test procedure or in accordance with the referenced test specification.

Test Witnessing / Monitoring

All testing was conducted by a qualified EWT technician under the direction and
cognizance of a EWT Quality Assurance test engineer. Test surveillance was
provided by a DCMAO Quality Assurance representative.

Recommendation

All recorded data and observations made by East-West Technology personnel
during the testing described herein are submitted for your own evaluation.
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4.0

4.1

411

413

414

415

TEST EQUIPMENT

The following is a list of test equipment used to perform the test outlined herein:

FIXTURE SURVEY
Test date:04/19/95

Exciter

Mfr.: Ling

Model: 335

S/N: 40

EWT Control No.: 218
Calibration not required

Power Amplifier

Mfr.: Ling

Model: 8024

S/N: N/A

EWT Control No.: 219
Calibration not required

Accelerometer

Mfr.: CRL

Model: 330S

S/N: 279

EWT Control No.: 117
Last Calibration: 07/31/94
Calibration Interval: 1 year

Charge Amplifier

Mfr.: Trig Tek

Model: 203M

S/N: 804

EWT Control No.: 1135-06
Last Calibration: 05/31/24

Calibration Interval: 1 year

Charge Ampilifier

Mfr.: Trig Tek

Model: 203M

S/N: 840

EWT Control No.: 1135-05
Last Calibration: 05/31/94
Calibration Interval: 1 year

Accelerometer

Mfr.: CRL

Model: 330S

S/N: 409

EWT Control No.; 123
Last Calibration: 02/06/95
Calibration Interval: 1 year
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Job No. 8286
Page 3



1l

IR u

)

EAST-WEST TECHNOLOGY CORP.

4.0

4.2

421

422

423

424

425

TEST EQUIPMENT (continued)

SINE VIBRATION

Test dates: 06/07/95 (Test Unit S/N 0002); 06/20/95 (Test Unit S/N 0003)

*Used during test'conducted 06/07/95
**Used during test conducted 06/20/95

Exciter 42.6
Mfr.: Ling

Model: 335

S/N: 40

EWT Control No.: 218

Calibration not required

Accelerometer** 427
Mfr.: CRL

Model: 5011

S/N: 1119

EWT Control No.: 2274

Last Calibration: 01/09/85

Calibration Interval: 1 year

Charge Amplifier**

Mfr.: Trig Tek

Model: 203M

S/N: 840

EWT Control No.: 1135-05
Last Calibration: 06/13/95

Calibration Interval: 1 year

Auto Vibration Control
Mfr.. Spectral Dynamics
Model: SD1201

S/N: 1067

EWT Control No.: 1052
Last Calibration: 11/19/93
Calibration Interval: 2 years

Power Amplifier

Mfr.. Ling

Model: 8024

S/N: N/A

EWT Control No.: 219
Calibration not required

Accelerometer*

Mfr.. CRL

Model: 330S

S/N: 102

EWT Control No.: 395
Last Calibration: 02/06/95
Calibration Interval: 1 year

Charge Amplifier*

Mfr.: Trig Tek

Model: 203M

S/N: 1289

EWT Control No.: 1135-07
Last Calibration: 05/26/94
Calibration extended 30 days
Calibration interval: 1 year
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4.0

4.3

4.3.1

432

433

434

43.5

TEST EQUIPMENT (continued)

RANDOM VIBRATION

Test dates: 04/28/95 (Test Unit S/N 0003); and 05/30/95 (Test Unit S/N 0002)
Retest of test unit S/N 0003: 06/22/95

*Used during test conducted 04/28/95
**Used during test conducted 05/30/95

***Used during retest conducted 06/22/95

Exciter

Mfr.: Ling

Model: 335

S/N: 40

EWT Control No.: 218

Last Calibration: Not required

Power Amplifier

Mfr.: Ling

Model: 8024

S/N: N/A

EWT Control No.: 219

Last Calibration: Not required

Accelerometer*

Mfr.: CRL

Model: 330S

S/N: 409

EWT Control No.: 123
Last Calibration: 02/06/95
Calibration Interval: 1 year

Charge Amplifier*

Mfr.. Trig Tek

Model: 203M

S/N: 769

EWT Control No.: 1135-02
Last Calibration: 05/26/94
Calibration Interval: 1 year

Auto Random Control
Mfr.. Spectral Dynamics
Model: SD1200

S/N: 29

EWT Control No.: 1300
Last Calibration: 08/22/94
Calibration Interval: 2 years

4.3.6

437

4.3.8

439

Charge Amplifier***

Mfr.: Trig Tek

Model: 203M

S/N: 840

EWT Control No.: 1135-05
Last Calibration: 06/13/95
Calibration Interval: 1 year
Accelerometer***

Mfr.. CRL

Model: 5011

S/IN: 1119

EWT Control No.: 2274
Last Calibration: 01/09/95
Calibration Interval: 1 year

Charge Amplifier**

Mfr.: Trig Tek

Model: 203M

S/N: 804

EWT Control No.: 1135-06
Last Calibration: 05/31/94 -
Calibration Interval: 1 year

Accelerometer**

Mfr.. CRL

Model: 330S

S/N: 395 .

EWT Control No.: 102
Last Calibration: 02/06/95
Calibration Interval: 1 year
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4.0

4.4

441

442

443

444

445

TEST EQUIPMENT (continued)

PYROTECHNICAL SHOCK

Test dates: 06/14/95 (Test Unit S/N 0002); 06/26/95 (Test Unit S/N 0003)

*Used during test conducted 06/14/95
**Used during test conducted 06/26/95

Exciter ' 446
Mfr.: Ling

Model: 335

S/N: 40

EWT Control No.: 218

Last Calibration: Not required

Power Ampilifier 447
Mfr.: Ling

Model: 8024

S/N: N/A

EWT Control No.: 219

Last Calibration: Not required

Accelerometer*

Mfr.: CRL

Model: 5011

S/N: 1119

EWT Control No.: 2274
Last Calibration: 01/09/95
Calibration Interval: 1 year

Charge Amplifier*

Mfr.: Trig Tek

Model: 203M

S/N: 804

EWT Control No.: 1135-06
Last Calibration: 05/31/94
Calibration extended 30 days
Calibration Interval: 1 year

Shock Control

Mfr.. Data Physics

Model: 1819

S/N: N/A

EWT Control No.: 2313
Last Calibration: 05/18/95
Calibration Interval: 2 years

Accelerometer**

Mfr.. CRL

Model: 5011

S/N: 1118

EWT Control No.: 2273
Last Calibration: 01/09/95
Calibration Interval: 1 year

Charge Amplifier**

Mfr.. Trig Tek

Model: 203M

S/N: 1289

EWT Control No.: 1135-07
Last Calibration: 06/16/95
Calibration Interval: 1 year
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5.0 FIXTURE SURVEY
ATP 20049 REV B

5.1 Test Set-Up

511 Visual inspection of the test fixture was performed to verify the pre-test condition.

5.1.2 The test fixture was mounted to the vibration shaker table.

513 Two accelerometers were installed, one for vibration input control and one for
monitoring the test fixture response. The control accelerometer was attached to
the vibration table near a test fixture mounting point. The response
accelerometer was attached directly to the side of the test fixture.

514 Photographs of a typical set-up along with the axis definitions are included in
Appendix A.

5.2 Test Procedure

521 The test fixture was subjected to a resonance search test performed individually
in each of its three (3) orthoganol axes; followed by a resonance dwell test
(where applicable). The resonance search was conducted in untimed frequency
sweeps from 20 to 2,000 Hz with a random vibration input as defined in the table
below:

20-60 Hz 0.04 g’/hz rising to 2.56
60 -200 Hz - - 2.56 g*fhz i; »
200 - 300 Hz | 2.56 g¥/hz falling to 0.256
300-600Hz |  0.256 g/hz

600 - 2000 0.256 g*/hz falling to 0.04

522 All resonances were recorded on the appropriate data sheets which are
contained in appendix B herein.

523 Where necessary, a resonance dwell test was conducted.
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5.0

5.3

5.3.1

5.3.2

5.3.3

FIXTURE SURVEY (continued)
Test Results

During mounting of the fixture to the vibration table, it was noted that the fixture
was slightly off center in axis, due to the location of the fixture mounting holes.

Results of the resonance search, in the form of either transmissibility or
measured output plots with marked resonant points (Q>2) are included in
Appendix B. No resonances were noted.

No physical damage to the fixture was noticed at the end of this test.
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6.0 SINE VIBRATION TEST
ATP 20049 REV B
6.1 Test Set-Up
6.1.1 A visual inspection of each test item’s exterior was performed to verify the pre-
test condition.
6.1.2 The test unit was mounted to the fixture plate described in Section 5.0, which
was then rigidly mounted to the vibration shaker in the appropriate axis, as
shown in the photographs of the typical set-up included in Appendix A.
6.1.3 A vibration control accelerometer was mounted to the fixture plate to control and
monitor the vibration input.
6.1.4 The Sine Vibration test was performed on each unit individualily.
6.2 Test Procedure
6.2.1 The test unit was subjected to one (1) minute of sinusoidal vibration in each of its
three (3) orthoganol axes at the levels specified in the table below. The vibration
frequency was varied from 5 to 100 Hz at the rate of two (2) octaves/minute.
©5-22.3*
22.3 - 40 ,
<40 -100 5049
5.24* 0.5in. D.A.
- 24 -40™ - 14.7g
- 40-100 5.0g
~-5-16.8 - |+ 7.0.5in. DA, -
.16.8-40 . -~ T.2g
S S 5.0g
*Substitute the values “5 - 24.0” for the unit tested 06/20/95 (S/N 0003)
*Substitute the values “24 - 40" for the unit tested 06/20/95 (S/N 0003)
6.2.2 Upon completion of the Sine Vibration testing, the test sample was inspected for

any evidence of exterior physical damage.
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6.0

6.3

6.3.1

6.3.2

6.3.3

SINE VIBRATION TEST (continued)

Test Results

No damage fo the exterior of the test items was visible during or upon

completion of this tests.

Input vibration level plots for each test unit can be be found in Appendix B.

The test units were returned to Aeroflex Laboratories for functional testing and

further evaluation.
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7.0 RANDOM VIBRATION TEST
ATP 20049 REV B
7.1 Test Set-Up
7.11 The mounting and the shaker installation of the test unit for the random vibration
test, was the same as in the sine vibration test described previously in Para 6.1.
7.2 Test Procedure
7.2.1 The test units were individually subjected to one (1) minute of random vibration
in each of the 3 orthogonal axes with the vibration spectrum and G-level defined
in the table below:
20 -60 Hz @ 0.04 g*/Hz rising to 2.5
60 - 200 Hz @ 2.5 g*/Hz
200 - 300 Hz @ 2.5 g*/Hz falling to 0.25
. 300-600Hz @ 0.25 g*/Hz
600 - 2000 Hz @ 0.25 g*/Hz falling to 0.04
JRM
7.2.2 Test unit S/N 0003 was retested 06/22/95, and was subjected to the same set-up
and test as described in Section 7.1 and step 7.2.1, with the following exception:
Overall gRMS was 26.1.
7.2.3 Upon completion of the Random Vibration testing, the test samples were
inspected for any evidence of exterior physical damage.
7.3 Test Results
7.3.1 No damage to the test items’ exterior was visible during or upon completion of
this test.
7.3.2 Plots of the actual spectrum applied are included in Appendix B.
7.3.3 The test units were returned to Aeroflex Laboratories for functional testing and

further evaluation.
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8.0 PYROTECHNICAL SHOCK TEST
ATP 20049 REV B
8.1 Test Set-Up .
8.1.1 Visual inspections of the test samples’ exteriors were performed to verify the pre-
test condition. No anomalies were noted.
8.1.2 Each test unit was individually mounted to the fixture plate described in Section
5.0, which was then rigidly mounted to the shock table in the appropriate axis, as
shown in the photographs of the typical set-up included in Appendix A.
8.1.3 An accelerometer was mounted to the test fixture to control and monitor the
shock input.
8.2 Test Procedure
8.2.1 Each test unit was subjected to one (1) bi-directional shock pulse in each of the
three (3) orthogonal axis. The shock spectrum and levels were as defined in the
following table:
200 Hz @ 57g
400 Hz @ 225g
1400 Hz @ 225¢g o
~-+1600Hz @ 300g =
4000 Hz @ 300g =~
8.2.2 Plots of the actual shock spectrum of each shock applied are included in the
Appendix B.
823 Upon completion of shock application in each axis, each test unit was visually
inspected for any evidence of exterior physical damage.
8.3 Test Results
8.3.1 There was no visible exterior physical damage to either test unit.
8.3.2 The test units were returned to Aeroflex Laboratories for further evaluation and

dissemination.
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APPENDIX A: PHOTOGRAPHS
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Typical Test Fixture,
Sine and Random Vibration,
and Pyrotechnical Shock
Test Set-Up
“X" Axis
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Typical Test Fixture,
Sine and Random Vibration,
and Pyrotechnical Shock
Test Set-Up
“Y” Axis
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Typical Test Fixture,
Sine and Random Vibration,
and Pyrotechnical Shock
Test Set-Up
“Z” Axis
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APPENDIX B: TEST DATA
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input Control Spectrum
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Output Response Spectrum
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Sine Vibration Input Spectrum
11X Axis - S/N 0002 Tested 06/07/95
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Sine Vibration Input Spectrum
Y Axis - S/N 0002 Tested 06/07/95
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Sine Vibration Input Spectrum
“Z” Axis - S/IN 0002 Tested 06/07/95
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Sine Vibration Inpuf Spectrum
4 X" Axis - S/N 0003 Tested 06/20/95
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Sine Vibration Input Spectrum
Y” Axis - S/N 0003 Tested 06/20/95
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Sine Vibration Input Spectrum
2" Axis - SIN 0003 Tested 06/20/95

D325 AEROFLEX LABS EWT8286 Z AXIS

{ L ! i f

1{%? 8?.( 23’55

I
Iy

s

E 3
- -
= -
b -

1 L ] 1 I 1 L 1 J 1 i A 1
| 10 24 L 192
PsH 16187 S/N 89083 UNIT 3, TEST 6 LOG X-AXIS
268 LINES

SHEEP RATE 2,808 OCT/MIN

Report No. 33622
Job No. 8286
Page B 12




1l

{r

RIS B

11

1|

I

EAST-WEST TECHNOLOGY CORP.

fQ

) I-

Typical Random Vibration Input Spectrum
S/N 0003 Tested 04/28/95
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Random Vibration Input Spectrum
X" Axis - S/N 0002 Tested 05/30/95
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1.0

SCOPE

INTRODUCTION

This procedure describes the tests and environments
required to establish acceptance of the Aeroflex Brushless
Step Motor/Encoder, Fart Number 16£1B7 in accordance with
MSFC Drawing SXI-201 and NASB8-339409, Appendix A,

APPLICABLE DOCUMENTS

NASB-39409 Appendix A All referenced documents

in Par. 2.1

Aeroflex Procedure 5-297-0 Procedure for Alignment
of Motor and Encoder

TEST EQUIPMENT

Waters 1.2 in-oz full scale bidirectional Torgque Watch
Waters 20 in—oz full scale bidirectional Torque Watch
Leeds and Northrup regsistance Bridge

Hewlett Packard LCR meter Model 4261A

General Radio Model 1B64 megohmmeter

AR Hypot Model 4006

Digital Multimeter HP 3466A

DC Power Supply Hewlett Packard Model 6111A

Lambda regulated Power Supply Model LH124BFM
Tektronix 2445 oscilloscope

Gould Model RS 3200 Chart Recorders

Tenney TTRG Environmental Chamber

Veeco Diffusion Pump

Vibration,Noise, and Shock Equipment TBD by Testing Labs
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MECHANICAL AND ELECTRICAL CHARACTERISTICS

TOFRQUE AND OFERATING FOINT

.1 DETENT TORGUE
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Using a torque watch with a 0-40 oz-in. range, measure
the detent torgque of the motor through three cogging
positions, rotating cow. The detent torque shall be 0.25
oz—in minimum at each position.

* OFERATING TORQUE

Connect the motor as per Figure 1. Using an oscilloscope,
adjust the test circuit until it is operating at 4.8 pulses
per secand at Z2 VDC minimum, 25 VDT maximum, measured at
the motor leads. Attach a thin thread to the motor shaft,
and attach weights equivalent to 5.5 oz-in to the other end
of the thread. The weight equivalent is determined by
dividing the 5.5 oz~in requirement by the shaft radius in
inches.Apply the proper voltage to the test circuit, and
count the number of shaft revolutions in one minute. The
motor shall 1lift the weights and rotate at € rpm minimum.

STALL TORQUE

Apply the required voltage to the test circuit, and

using a torque watch with a 0-40 oz—-in range, measure the
torque required to stall the motor. The stall torgue shall
be 6.0 oz-in minimum at 22 VDC.

MOTOR _ELECTRICAL THARACTERISTICS

STEP ANGLE

Attach fixture S527-191- 1 to the motor housing mounting
screws. Attach indicator arm 527-131-2 to the motor shaft.
Align the indicator arm with the zero degree position

on the fixture. Apply 22 VDC to the winding labeled #1 (+22
VDC)Y and #3 (RTN). The motor shall step 7.5 degrees
+/-0.75 degrees clockwise when viewed from the

indicator arm. Fepeat with wires #@ and #4, and verify
clockwigse rotation 7.5 degrees +/- 0.75 degrees.

Continue with reverse paolarity on #1 and # 3, #2 and
#4.Fepeat procedure for one full rotation cw. The

angle indicator shall return to the zero position +/- 0,75
degrees.

WINDING RESISTANCE AT 20 DEGREES C.

Using a Wheatstone bridge , measure the winding resistance
between wires #1 and #3 and between wires #2 and #4. Record
these readings and the room temperature. The resistance for
each phase shall then be calculated to verify 77.€ ohms
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WINDING INDUCZTANCE

Using a digital LCR bridge, measure the inductance between
wires #1 and #3, and between wires #Z and #4. This value
shall be recorded for reference only.

3.2.4 INSULATION FESISTANCE AND DIELECTRIC STRENGTH

3.2.4.1 STATOR WINDING TEST FRE-IMFREGNATION

Tie together wires 1 and 3,2 and 4. Using a megohmmeter,
apply 100 VUDC between the tied together motor windings
and the stator core for one minute. The insulation
resistance shall be 100 Megohms minimum.Measure the
insulation resistance (100 Megohms minimum)

between the tied together motor windings. Using a Hypot,
apply 250 VEMS, E0 Hz between the tied together motor
leads and the stator core for one minute. Next, apply
250 VRMS €0 Hz between the tied together motor leads.
The leakage current shall not exceed 100 microamperes
for both cases.

* MOTOR _TEST FOST-IMPREGNATION

)
%
Ja
[ ]

Tie together wires 1 and 3,2 and 4. Using a megohmmeter,
apply 100 VDL between the tied together motor windings
and the housing for one minute. Next, apply 100 VDT
between the tied together motor windings for 1 minute.
The insulation resistance shall be 100 Megohms minimum
for both cases. Using a Hypot, apply 125 VRMG, 60 Hz
between the tied together motor leads and the stator for
ohe minute. Next, apply 125 VEMS, E0 Hz between the tied
together motor leads for one minute. The leakage current
shall not exceed 100 microamperes for both cases.

0
0]}

ENCODER ELECTRICAL CHARACTERISTICS

3.3.1 ENCODEF FOSITION 1 AND OUTFUT VOLTAGE

Fealign the indicator arm to the zero position. Connect test
circulit to the encoder output wires, as shown in
Figure Z. Apply +5 VDC +/- 0.2 V to the input wires and
verify the output is according to Table 1 for encoder
position 1. In addition, measure the output voltage across
bit 4 and verify this voltage is not less than 3.5 VDO with
4,8 VDC at the input.

2.2.2 ENCODER POSITION VERIFICATION

With the encoder input voltage as in 3.3.1, apply 22 VDC to
alternating phases according to the Table 1, and stop at
step 4 .The encoder output shall be in accordance with
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4.1

Table 1 at this step. Verify the remaining encoder
outputs according to Table 1. The requirement that the
encoder position shall be +/- one half the motor's step
angle has been verified in procedure S-237-0.

MOTOR/ENCODER FPHYSICAL CHARACTERISTICS

SIZE AND CONFIGURATION

The sire and configuration of the motor/encoder shall be
in accordance with MSFC Drawing SXI- 201 and Aeroflex
Drawing Z200-38. These dimensions shall be verified at final
inspection.

WEIGHT

The weight of the motor/encoder shall not exceed 15 ocunces.

FRADIAL DEFLECTION

Assemble the motor/encoder in fixture S27-192 . Adjust a
dial indicator capable of reading 0.0001 inch deflection to
its zero reading on the motor shaft. Using a force gauge,
apply a 3.0 +/—- 0.1 1lb. force on the shaft, in accordance
with Drawing SXI-201, Proof Load Diagram. The resulting
deflection shall be 0.0015 inches maximum.

ENVIFRONMENTAL TESTS

CHARACTERISTICS AT THEREMAL VACUUM CONDITIONS

4.1.1 MOTOR/ENCODEFR CONNECTIONS

4.1.2

Attach a three oz-in"2 load simulator to the motor shaft.
Flace the motor/encoder in a clean thermal vacuum

container. Connect the motor windings and encoder wires to
the feedthrough connections in the container and connect the
test circuits to the outside,as per Figure 3. In addition,
conheczt the ADIS0 temperature sensor leads to a feedthrough
connection  and conhect a trim cCircuit to the outside,as per
Figure 3. Verify step rotation of the motor as per paragraph
3.2.1,and verify encoder output, as per paragraph 2.3.2. In
addition, check the room ambient temperature in degrees
Kelvin (Degrees C + 273) is equivalent to the temperature
sensor mv output. Once this is done , the container can be
sealed and transported to the thermal vacuum location.

THEREMAL VACUUM OFERATION

Set a controlled temperature environmental chamber to 25
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A | 88379 | AT, 0049

SCALE IREV. & lSHEET 5




v

]

1
|

AT

2. HIg[” ‘

O]

0]

O]

(0]

4.

O]

Table 1 at this step. Verify the remaining encoder
outputs according to Table 1. The reguirement that the:
encoder position shall be +/- one half the motor’s step
angle has been verified in procedure 5-297-0.

MOTQFR /ENCODER FHYSICAL CHARACTERISTICS

sng\nmo CONF ISURATION

The side and configuration of the motor/&ncoder shall be
in accordance with MSFC Drawing SXI- 201
Drawing 20Q-38. These dimensions shall
inspection.

e verified at final

WEIGHT

11 not exceed 1% cunces.

Y

The weight of thy motor/encoder st

FADIAL DEFLECTION

Assemble the motor/encoNer fixture S527-192 . Adjust a
dial indicator capable o eading ©0,0001 inch deflection to
its zero reading on the mAtor shaft. Using a force gauge,
apply a 9.0 +/- 0.1 1b. ce on the shaft, in accordance
with Drawing SXI-201, lLoad Diagram. The resulting’,
deflection shall be 00015 irkhes maximum. f;;;afl
ENVIFRONMENTAL TESTS

the motof shaft.
vacuum

encoder wires to
and conneczt the
In addition,

oz-in™2 load simulator t
Flacre the mothr/encoder in a clean therm
container.

test circ
connect
contect

its to the outside,as per Figure 3
he ADS90 temperature sensor leads to feedthrough

on  and connect a trim circuit to the oytside,as per
3. Verify step rotation of the motor as pkr paragraph
3.2.Y,and verify encoder ocutput, as per paragraph 3.3.2. In

fion, check the room ambient temperature in delQrees

in (Degrees C + 273) is equivalent to the temperature

1sor mv output. Once this is done , the container can be
sealed and transported to the thermal vacuum location.

4.1.2 THERMAL VACUUM OPERATION

Set a controlled temperature environmental chamber to 25
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4.1.3

4.1.3.

degrees . Flace a humidity indicator in the chamber.

Seal the paorthole, and fill the chamber with dry nitrggen
gas. When the relative humidity (RH) goes below 70 %4, place
the vacuum container in the temperature chamber. Verify the
FH is still < 70% . Connect the container pipe to a

di ffusion pump, and begin mechanical roughing. Fallow the
manufacturer’s operation sequence for the di ffusion pump
in order to achieve 1 % 10 -5 torr. Follow the cycle and
test points in Figure 4. Verify temperature soaks using the
ADSI0O sensor. Ferform all functional tests after one hour
snak at the indicated temperatures.

MOTOF/ ENCODER FUNCTIONAL TESTS AT THERMAL VACUUM CYCLES

{ VERIFICATION OF OFERATION UNDEFR LOAD

Conne-t chart recorder channels across current sensing
shunts in series with the motor leads, as shown in

Figure 3. In addition , connect one recorder channel to
each encoder output. Apply the operating voltage to the
test circuits for motor and encoder, and record the motor
current and encoder output "high" voltage (3.5 VDC
minimum? for one minute. There shall be no interruptions
in the recorder traces during this time.

4.1.3.2 STALL OFERATION

Disconnect the motor from the test circuit. Apply 200 mA
through wires #1 and #3 for 30 seconds. This current
corresponds to the current at stall. Keep the power off
for €0 seconds, repeat power on, and continue this
sequence ten times. After this cycle, check operation as
per paragraph 4.1.3.1 .

4.1.2.2 FROCEDURE FOr ENDING THERMAL VACUUM CYCLE

- Bmak the container at 25 C for 1 hour minimum. Verify
FH < 70% , and proceed to shut down the diffusion pump
and mechanical roughing according to the manufacturer’s
operating sequence. When the input gauge reads 450-760
torr, the container can be vented and disconnected from
the pump. Feturn the sealed container to the clean room.

4.2 THERMAL CYCLINS TEST AMBIENT FRESSURE

Fer form a preliminary functional test at ambient temperature
in a Class 100 environment in accordance with paragraphs

i
-

1.3, 2.2.1, 2.3.1 and 3.3.2 .

Place the motor (in a clean sealed container) in a air
convection environmental chamber . The container and
connectione shall be per Figure 3. Fill the chamber with dry

n

itrogen. Ramp the temperature up to SO degrees C at a rate

of 2 degree C per hour, allow the motor to stabilize at this

t

emperature for 1 hour minimum, and perform the functional
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tests as in 4.1.3.1 and 4.1.2.7. After this test, ramp the
temperature down to -40 degrees ©. Stabilize and test the
unit in the same manner as in the hot cycle . Repeat for

24 cycles, performing functicnal tests at the final cycle.

4.3 TEST SEQUENZE FOF VIBRATION AND SHOCH

Check that the load simulation disk is secUrely attached
to the motor shaft. Fasten the motor to the base of
container 527-193 and seal the container ceover. Transport
the container to the environmental testing facility, and
perform the sine ,random vibration, and shock according
to Table 2. The functional tests after each environment
must be done in a class 100 clean area. The hnoise test
must also be conducted in a class 100 clean room with the
cover off. In addition to the functional tests, visually
inspect the motor for any damage.
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TEST SEQUENCE FOR VIBRATION

TABLE 2.

AND SHOCK '

SINE VIBRATION
PER NASB-39409 APPENDIX A,
FIGURE 2

TEST PER ATP 20049
PARAGRAPHS 3.1.3,
3.2.1' 3.3.1'3.3.2

|

RANDOM VIBRATION
PER NAS8-39409 APPENDIX A,
FIGURE 3

TEST PER ATP 20049
PARAGRAPHS 3.1.3, 3.2.1
3.3.1, 3.3.2

SHOCK RESPONSE
PER NAS8-39409 APPENDIX A,
FIGURE 5

TEST PER ATP 20049
PARAGRAPHS 3.1.3, 3.2.1,
3'3.1 '3.3.2 ' 3.2.4‘2

EXCEPT REDUCE VOLTAGE TO 100 VRMS

FOR DIELECTRIC STRENGTH

SIZE FSCM NO.

A | 88379 | AT ZO0H4S

SCALE lnsv. chg’
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SECTION V

ENGINEERING RATIONALE TO SUPPORT

ANALYSIS VS TESTING

QEROFLEX—-/
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15.3 d. Verification Plan

The verification plan outlines the methods used to prove
the motor/encoder meets the characteristics of Appendix
A, paragraph 3 of the SOW for contract NAS8-39409.

PARAGRAPH NUMBER AND CHARACTERISTIC ETH 0 RIFICATI

3.2‘1.1
Torque and Operating Point..........cv0....Test

3.2.1.2-3.2.1.2.2
Operating Duty, Continuous Duty,and
Intermlttent Duty. ® 8 % & 4 60 5 5 09 8 8 & 5 8PP OB E ST .Analysls

302‘1‘2.3

Stall operationill..ll....0..l..ll......l..lTest
3.2.1.3

Stepper Motor POWer........oeeeeeeconsesess .Test
3.201.4

Encoder Power.lllO.Q.l..'l.llll......'ll.lIlTest
3.2.2.1

Size and Configuration......................INnspection
3.2.2.2

weight.l-uuuoloo-ll"ll.ou;o.... ....... -----Inspe(:tion
3.2.2.3

Mounting..... careessstccens sresssssssssasssssInspection
3.2.2.4

Electrical Interface.........¢tc.veeeeve.....Inspection
3.2.2.4.1

Insulation Resistance and Dielectric

Strength llllll l!llll.i.ll'.l..lllll..lllll..Test
3.2.2.5

Therml DeSign--oo.-oo..----.o.-.--...-u---omalwls

. [: 88379 | o~ FZo

{‘Ismus REV. sweer /2 .
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3.2.2.6
Lubrication..... eseevesssens e ceecsenne v.....Verification of
records

3.2.2.7.1

Step angle....coeseecresreoncee cesesavesss . .Test

3.2.2.7.2 .

Number of PhasesS......c.cc0 e £ 111

3.2.2.7.3

Winding Resistance......c..cccvveececccences ..Test

3.2'2.7!4

winding Inductance.....secceceeee veessesssssTest

3.2.2.7.5

Encoder.l..l.'Q'. lllll ll.l...l..ll'..l..l...Test

3.2.2.7.8

Bearings-.-.--.---..; IIIIIII .O...Il'l.l.ll..verification of
records

3.2.2.9

Ooutput Shaft.......... ceseness i vieesessssss.Inspection

3.2.2.9.1

Radial Deflection..... ......................Inspection

3.2.2.9.2

Alignment.....occeccee cesoene tieeessssesessTest

3.2.2.10

Magnets........ cesasanenes cesnns ieeesesssssVerification of
records

3.2.3

Reliability.................................Verification of
records,
Inspection

3.2.4.1 and 3.2.4.2

Storage and Operating Life...... vieeeesesescAnalysis and Test

SIZE CAGE CODE ,/;/212)‘=fj?;7257

A | 88379

EV. 9*“'/:3




3.2.4.2.1
Storage and handling environments

' (Non-operating).....eceveevecancs teessssssssTest
/’ 3.2.4.2.2
Prelaunch environment..... sesomavsas teeessss Test
3.2.4.2.3
Launch and ascent environment.......... .....Analysis(Survival
- Load)
Test (Sine,random
vibration,
- acoustic noise,
shock)
. 3.2.4.2.4
Orbital Operation......cseeveccrnccsces .....Analysis (Radiation)
Test (Pressure,Temp)
- 3.2.5
Transportability....ccccveevee tivessesssess.Inspection ,records
verification
%;
SIZE CAGE CODE '
- A | 88379 SO S70.
| SCALE REV. SHEET /4
= x-12-85 * ‘
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EAST-WEST TECHNOLOGY CORP.
119 Cabot Street
West Babylon, NY 11704
(516) 420 0530 ¢ Fax (516) 420 8067

LETTER OF CERTIFICATION

Prepared For: AEROFLEX LABORATORIES, INCORPORATED
35 South Service Road
Plainview, New York 11803

This is to certify that items listed herein were subjected to Random Vibration, Sine
Vibration, and Pyroshock testing in accordance with the Aeroflax Laboratories
Acceptance Test Procedure 20049, Revision B, as required by the referenced Purchase

Orders. The test items were subjected to all of the tests in each of the 3 orthogonal
axas.

Test Results: No damage or deterioration of the test iterns was noted during
or upon completion of the referenced testing.

Test Speciméns: Motor/Encoder Assembly - 16187, Serial number 0003
(Subjected to Random Vibration only)

Motor/Encoder Assembly - 16187, Serial number 0002
(subjected to all tests)

Motor/Encocler Assembly - 16187 Test Fixture (subjected to
Survey only using Random Vibration profile)

EWT Job No.: 8363/8286 Certificate No.: 8363.CRT
Purchase Order No.: 10801 and 99593 Certificate File No.: 8363.CRT Disk 143

Test Completion Date: 26 June 1995 Certificate Issue Date: 19 July 1995

CERTIFIED B;@M R. Borrelli, Quality Assurance Manager

\ EAST-WEST TECHNOLOGY

Certificate No. 7553-99
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SECTION VI

QUALIFICATION FAILURE & CORRECTIVE ACTION

QEROFLEX——/
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AEROFLEX LABORATORIES INCORPORATED

SOUTH SERVICE ROAD,PLAINVIEW. L1 NEW YORK

70 6,\10 D\U}Si.oﬂ

Aerorlex Laboraqores

DISCREPANCY OR CONDITION:

vo M 12640

CORRECTIVE ACTION REQUEST AND REPORT

ATTN. A FERR ‘-‘—PROC-:KANL Mauacer

QUR PURCHASE ORDER NO.

RART NO 16187
DESCRIPTION Me Tcr /FNLOb &R

DATE RECEIVED R.R. NO.

QUANTITY REJECTED P4 REJECT. NO. o 6&8
PART RETURNED YES NO

SERIAL NUMBER 0003

FROM

Sce NCR 2 oo/68.

- . /] 7 ., ]
ACTION REQUIRED BY PATE SIGNED C’MM DATE 5//02/7'5

o =~ =2 7

- REPLY v

= CAUSE OF DISCREPANCY OR CONDITION: The root cause of the vibration fixture failure was the

_ improper installation of the retaining ring which secures the dummy load to the
Motor / Enclder shaft plus the lack of shims under the retaining ring to remove the
end play.

i CORRECTIVE ACTION: (NOTE EFFECTIVE DATES AND REFERENCE DOCUMENTS)

é a) Shim clearan

= n

stops on installation tool.

urin

DO NOT WRITE BELOW THIS LINE
EVALUATION OF CORRECTIVE ACTION
; CORRECTIVE ACTION FOLLOW UP NEW C.A.R.R. NO.
- SATISFACTORY YES NO NO DATE
__ REMARKS
SIGNED DATE

ARX-072
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MAY 15 '95 15:27 P.

Attgchment No0Q168

After sutjecting the Motor / Encoder Assemoly pert aumber 16187, seric! number 0003 to the
randorn vibration portion of the ATP, the vidrat.on fixture cover was removed ‘o expose the shoft end
of the Motor / Encoder in preperation to remove the Motor / Encoder from the fixture to rur g
functiona: test of the unit. At this peint, it wos observed that the relgining ring which holds the
dummy inad to the shoft, had become loose cnd permitted the dummy load to trovel on the shaft
¢uring vibration. The fixture cover prevented the dummy lood from coming completely off the shaft.
This up ¢nd down movement of the dummy 'ocd caused.a screping of the shaft which left small
whisker ike mognetic particles to become gttoched to the magnetic field in the shaft and the two
bearing retainer units. The obove cromely wes coused by the mis-application of the ATP fixture

hardware

Al rework. for the disassembly and the reassembly of the Motor / Encoder, 16187, will be
accomplished in occordance with Assembly Flow Chart 860-295. As indicated on the flow chart, all
the rework wil! be occomplished in 9 Cioss 100 envircnment.

Dis-ossemole she Motor/Encoder o permit tre replacement of the Rotor Assembly 400-29-6 ¢ng the
Duplex Bearings (403-147) SSRI-8516L.DR10RATPE8LY328UB. Re-assembjethe Motor/Encoder in
accorcance with ossembly flow chart 98C-295 storting with housing and bearing cssembly 200-83.

1
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SECTION Vi

QUALIFICATION CERTIFICATE

QEROFLEX—J



The qualification certificate 1is not applicable, as
were tested in a Joint Qualification/ Acceptance mode.

the

units



